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\ whatis “work” ¢




/1 what is a “worker” ¢




what is the “office” ¢




what is a “contribution” ¢




what is “innovation” ¢




what does this mean in @
world and workforce that is increasingly
connected and networked ¢




In a global economy that is increasingly
dependent on people and their
knowledge, skills, energy, and expertise ¢




IN environments fueled by the development
of collaborafive technologies and platforms ¢




lets explore how NASA can apply

the global shift in demographics
a desire for participation and engagement and

the emergence of collaborative technology




to the future of space exploration




n the evolution of work

n the engagement gap
m user contribution systems

- a case study
- takeaways



the evolution of work




the industrial age revolutionized work by
replacing muscle with machines



work was defined in reductionist terms as the
application of energy to matter o fransform it



the worker was reinvented



everyone could contribute



work was mechanized



the concentration of labor into factories
brought about the rise of large towns



d the foundation for

iIndustrialization la
the modern world




It has shaped everything from
where we work...



to when we work...



to how we work



“work” is changing

(again)




we are moving from
the machine age to the information age



Structure Hierarchical p Networked

Scope Internal/closed p External/open
Resource Focus Capital p Human, information
State Static, stable p- Dynamic, changing
Personnel/focus Managers p- Professionals

Key drivers Reward and punishment ee——p. Commitment
Direction Management commands ——p,. Self-management
Basis of action Control > Empowerment to act
Individual motivation Satisfy superiors p Achieve team goals
Learning Specific skills p Broader competencies

Basis for compensation  Position in hierarchy ——y, Accomplishment, competence level
Relationships Competitive (my turf) —y, Cooperative (our challenge)
Employee attitude Detachment (it's a job) ——p, Identification (its’ my company)
Dominant requirements  Sound Management —__, Leadership

the implications are profound



"Work has become more cognitively complete, more
tfeam-based and collaborative, more dependent on social skills,
more time pressured, more reliant on technological competence,

more mobile, and less dependent cn geography.”




work is increasingly the
application of knowledge
and manipulation of information



people are more than ever a source of critical
skill and knowledge as well as sustainable
competitive advantage



“Previous technological-driven revolutions, like the electrification
of industry, took the better part of a century to unfold. Today the
escalating scope and scale of the resources applied to
innovation means that change will unfold more quickly.”




the worker is being re-invented



when, where and how we work is less important



because enormously powerful collaboration
tools are reshaping our work systems



and putting unprecedented power
INfo the hands of individuals



"The younger generation are not passive recipients of mass consumer culture,
they spend their tiime searching, reading, scrutinizing, avthenticating,
collaborating, and organizing (everything from their MP3 collections to protest
demonstrations). The internet makes life an ongoing, massive collaboration, and
this generation loves it."




added to changes in technology and the
workplace are changes in demographics



“"Generational workplace norms - speed, freedom, openness,
innovation, mobility, authenticity, and playfulness - can form the
basis of a revitalized and innovative workforce - but can also raise
tough challenges for employers seeking to adapt to new
expectations.”




companies are beginning to leverage the shift of
technology, demographics, and behaviors in
the workplace...



by creating new ways for people to volunteer
their fime, energy, and expertise 1o help
accomplish the mission



the challenge for organizations
is to build or utilize new work systems
that take advantage of the larger global shifts



The term "enterprise 2.0" is used a lot today in business to
describe how organizations can implement novel technologies,
provide software as a service, and use the web as a platform.




1. World View

2. Corporate Boundaries

3. Value Innovation
4, Intellectual Property

5. Modus Operandi

6. Business Processes

7. Human Capital &
Knowledge Capital

8. Information Liquidity

9. Relationships

10. Technology

Industrial Age
MNational

Information Age
Global

Vertically Integrated

Flat
Context, agency

Do it Yourself

Qpen Innovation

Co-Creation
Proprietary Open
Protected Shared
Plan and Push Engage and Collaborate
Hierarchical Self-Organizing

Internal Applications
Hardwired

External Enterprise Integration
Modular

Recanfigurable

Traditional Demographics Global Resources
Opagque Transparent
Product/Services Experiences

Proprietary
Task Specific

Standards-based
Interoperable
Service Orientated

_‘_"‘q*

organizations can use collaborative
technologies to take advantage of shifting

expectations in the workplace




the engagement gap




today, a large number of people are looking to
make a difference in an organization that
can make a difference in the world




people want to be engaged




are we engaging our workforce?




"Most companies can barely manage to research the fundamental disciplines
that contribute to their products, let alone retain the field's most talented
people within their boundary. So to ensure that they remain at the forefront of
their industries, companies must increasingly open their doors to the global talent
pool that thrives outside their walls.”




Towers Perrin surveyed 20,000 employees in 18
countries and focused on drivers of attraction,
retention, and engagement in the workplace




this is what they found... TOWERS
PERRIN

the partly disengaged, with lower scores on
all three components of engagement,
especially the emotional connection

M Disengaged

M Engaged

those giving full discretionary
effort, with high scores on all
three dimensions

- Disenchanted

those who have disconné
rationally, emotionally and

motivationally ™ Enrolled

the partly engaged, with higher scores on
the rational and motivational dimensions,
but less connected emotionally




Put another way, almost four out of five workers are not living
up to their full potential or doing what it takes to help their
organizations succeed. More disturbing still, almost two out of
five (the disenchanted and disengaged) have already "checked
out" to some extent. For employers, the implication is clear:
They are not harnessing the full power of their workforce and
achieving the performance lift that high engagement delivers.




The study found that companies with the highest
levels of employee engagement achieve better
financial resulis and are more successiul in retaining

their most valued employees than companies with
lower levels of engagement

- i

-



The study also concluded that organizations have a
surprisingly pivotal role to play in developing an
engaged workforce if they focus on the right things




Top 10 Drivers of Employee Engagement Globally

Senior management sincerely interested in employee well-being

Improved my skills and capabilities over the last year

Organization's reputation for social responsibility

Input into decision making in my department

Organization quickly resolves customer concerns

Set high personal standards

Have excellent career advancement opportunities

o ol Pee B Ll O B e N

Enjoy challenging work assignments that broaden skills

Good relationship with supervisor

—
=

Organization encourages innovative thinking




people around the world want fo

Invest thelir skills and knowledge on
behalf of their employers




vet few organizations leverage those

resources to their advantage




organizations have a major opportunity

fo engage a global workforce to help solve
mission relevant problems




user contribution systems




"Traditional hierarchies still exist. Bosses still expect to be bosses.
Command and control is alive and well.”




how do we forge a new work system

to engage the world's best talente




“Business performance in an information society meadns
knowing how to mobilize collective intelligence.”




shared design
open iInnovation
open architecture
producer innovation
autonomous innovatos
embedded open toolkit
distributed innovation system
cooperative resource exchange
open source science and research

we can create user contribution systems

community based knowledge system
amplified intelligence technology
collaborative user community
user developed innovation
collaborative innovation
collective infelligence
collective invention
e-collective work
crowdsourcing




The concept of user contribufion isn't new, but companies have
created user confribution systems. That is, they've created

methods for aggregating and leveraging people’s contributions
and behaviors in ways that are useful to other people.




can fbe- ocﬂve) (work, experﬂs‘.je,
@ > or information) or passive an
contribution  cyen unknowing (behavioral

data)

employees, customers, or even
user people with no previous
affliation to the organization
=

the method or platform, usually
internet-based, by which
sysl'em conftributions are aggregated
and automatically converted
into something useful to others




here's a brief example of how it works

(from a product manufacturing perspective)




Manufacturer
activity

Manufacturer draws on
local capability information
to develop prototype

responsive to specifications.

Manufacturer iterates until
user is satisfied.

User-manufacturer
boundary

Fof s

User
activity

User draws on local need
information to specify
desired product or service.

User draws on local need and
context of use information to
evaluate prototype.

User changes specifications as

needed. .

User iterates until satisfied.




here's a few examples of companies who

have created user contribution systems
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which kind of collaboration is right for you?

open, flat open, hierarchical
open
flat + hierarchical
closed

closed, flat closed, hierarchical




“The leaders in innovation will be those who figure out the
best way to leverage a network of outsiders.”




at NASA, this could be what we call
“Participatory Exploration”




for a directory of participatory space

projects Visit...




Astronaut Glove Challenge

The 2008 Astronaut Glove Challenge is designed to

Celestia

open source

An open-source, photo-realistic, real-time, three-

promote the development of glove joint Y,
resulting in a highly dexterous and flexible glove that can
be used by astronauts over long periods of time for space
or planetary surface excursions. [..]

100 Hours of Astronomy

A four-day event designed to bring astronomy to the
public around the world. Whether it's @ few hours on one
day or a 100-hour marathon event, how groups choose
to participate is up to them. One of the key goals of 100
Hours of Astronamy is to have as many people as
possible look thraugh a telescope as Galileo did for the
first ime 400 years ago. Plans should fit the resources
and enthusiasm that's available and typically range from
telescope viewing get-togethers, live science centers,
research observatory webcasts and sidewalk astronamy
events. All activities and events during 100HA will bring
astronomy to a new audience. [.]

viewing of the solar system, the galaxy and
the universe. Celestia is an easy to use, freely-
distributed, multi-platiorm, open source, software
package which has become a valuable tool for
astronomy education. Used in homes, schools, museums
and planetariums around the world, it also is used as a
visualization tool by space mission designers. Versions
are available for computers running Windows, Macintosh
(Mac OS X) and Linux operating systems. [..]

Thacher Scholar Award

A contest for secondary school students (grades 8-12)
demonsirating, via a written report, the best use of
geospatial technologies or data to study Earth. Eligible
geospatial tools and data include satellite remote
sensing, aerial photography, geographic information
systems (GIS), and Global Positioning System (GPS).
Geospatial technologies and data have numerous uses
in science research, ranging from archaeology to
interactions among the Earth's atmosphere, biosphere,
geasphere and hydrosphere. The main focus of the
project must be on the application of geospatial tool(s) or
data to study a problem related to Earth's enviranment
Entries can be submitted by individuals or teams. [..]

Radio JOVE

The Radio JOVE project is a hands-on inquiry-based
educational project that allows students, teachers and
the general public to learn about radia astronomy by
building their own radio telescope from an inexpensive
kit andior using remote radio telescopes through the
imernet. Radio JOVE students and amateur scientists
observe and analyze natural radio emissions of Jupiter,
the Sun, and our galaxy. Participants also collaborate
with each other through interactions and sharing of data
on the network. [..]

INSPIRE Project

A non-profit scientific, educational project whose
objective s to bring the excitement of observing natural
and man-made radio waves to high school students.
Underlying this objective is the conviction that sclence
and technology are the underpinnings of our modern
society, and that only with an understanding of science
and technology can people make correct decisions in
their lives, public, professional, and private. INSPIRE
(Interactive NASA Space Physics lonosphere Radio
Experiment) alsa is an innovative, unique opportunity for
students to actively gather data that might be used ina
basic research project. The INSPIRE project uses build-
it-yourself kits to measure and record VLF emissions.
such as tweeks, whistlers, sferics, and chorus along with
man-made emissions. [..]

HIRISE Clickworkers NASA World Wind

Open Luna Foundation 1SS EarthKAM

[ ‘l.v

Help scientists search for landforms and identify new
places to take pictures on Mars. The HIRISE camera, one
ofthe on the Mars R Orbiter,
has been sending back high-resolution images of Mars
since |ate 20086. [..]

An open source 30 interactive world viewer created by
NASA's Leamning Technologies project, released in mid-
2004. Itis now developed by NASA staff and open
‘source community developers. World Wind lets you zoom
from satellite altitude into any place on Earth. Leveraging
Landsat satellite imagery and Shuttle Radar Topography
Mission data, World Wind lets you experience Earth
terrain in visually rich 3D, just as if you were really there.
[-]

onnaissani

open source
[Tunar]

A stepped program of robotic missions that seek to return
mankind to the lunar surface, and to do it in such a way
thatitis accessible to everyone. The Open Luna
Foundation is open source and invites everyone
(hardware providers, writers, wiki-editors, designers, etc.)
to contribute and share what you want to do and what
sclence you would like lo see done on their wiki. One of
their specific aims is to reach out to the community and
educational systems to spread interest, enthusiasm, and
involvement. [..]

A NASA education program that prov
quality photographs of our planet taki
students. Using the web to direct a di
space flights and the International Sp
middle schools requestimages base
classroom investigations. Teachers, ¢
administrators, and other youth orgar
allowed to sign up for ISS EarthKAM '
students. [..]

spacehack.org

Stardust@Home Elevator:2010

PlanetQuest Collaboratory SETI@home

ELEVATOR E D I U

Together, you and thousands of other Stardust@Home
participants will find the first pristine interstellar dust
particles ever brought to Earth. Nestled within the
Stardust spacecraft's capsule in 2006 were precious
particles collected during its dramatic encounter with
comet Wild 2 and something else, even rarer and no less
precious: tiny particles of interstellar dust that originate in
distant stars, light-years away. They are the first such
pristine particles ever collected In space, and scientists
are eagerly waiting for their chance to “get their hands™
onthem.[.]

This project is divided into two challenges: Power
will not only further space exploration and knowledge,

human race for centuries to come. Elevator:2010 is
designed to address the “social engineering” of the
Space Elevator. Taking their cue from the X-prize, solar
car races, and various other competitive ventures,

capture mind-share in academia, space enthusiast
community, and the general public. [..]

engineering

Beaming and Tether Strength. The Space Elevator vision

but has the potential to shape the existential future of the

Elevator:2010 uses engineering competitions as a 1ol to

listributed
Y

The PlanetQuest Collaboratory will turn your computer
{Mac, PC, Linux, and others) into a virtual astronomical
observatory that you can use to make and share real
scientific discoveries. Our telescopes are focused on
extremely dense star regions, such as the center of the
galaxy in Sagittarius, and when an observing run ends
and thousands of images have been collected, data will
be downloaded to your computer and your Collaboratory
software will begin analyzing it. You can classify stars no
one has cataloged before, use the Collaboratory to do
your own research, and maybe even find a new planet!
The project is currently in development and alpha testing.
L]

In 1995, David Gedye proposed «
virtual supercomputer composed
Internet-connected computers, ar
SETI@home project to explore th
Extraterrestrial Intelligence)isa s
goal Is to detect intelligent life oul
approach, known as radio SETI,
listen for narrow-bandwidth radio
Such signals are not known to oc
detection would provide evidenct
technology. [..]



"The participation revolution now underway opens up new
possibilities for billions of people to play active roles in their
workplaces, communities, national democracies, and the
global economy af large.”




\"A a case study




how about an example of a user

contribution system being developed at
NASA right nowe




the digital astronaut is a sophisticated compendium
of knowledge and computational modeling tool that

can be used to construct predictive simulations of the
human body system




developers of the quantitative physiology model

Guyton, Coleman, Summers at the University of Mississippi Medical Center
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this is the original model schematic



scientists can use the digital astronaut to

simulate systematic reactions to spaceflight
(such as changes in skeletal muscle size)



Goal: Protect the Astronaut While Climbing a Ladder

f

Develop a Countermeasure

f

Need to Identify the Target Physiologic Mechanisms/Systems

T

Physiologic Systems Analysis of the Act of Climbing a Ladder

T

Computer Simulation of Astronaut for Climbing a Ladder

-

Digital Astronaut — Whole Body Model of Human Physiology
/Y
[ | | |

Muscle Model Neurovestibular Model Cardiovascular Model Other Models

and develop more effective countermeasures
for long duration human spacefight missions



what it we opened up the digital astronaut as a

user contribution system?




what it we engage others to help expand the

knowledge base, improve the design, or further
develop the model¢




what it we share 40 years of science and
research so that anyone can reference the

knowledge or run virtual experiments to model
inferactions of the human body?




“No matter who you are,
the smartest people work for someone else.”




g
¢

user

contribution

system

scientists, academia, medical
Industry, gamers, artisfs,
engineers, students, etc.

science knowledge
research data
software development
data manipulation
model simulations

XML based model and modules,
along with toolkit, offered via the
intfernet. Website to aggregate
knowledge, data, and model
simulations



digital astronaut collaboration style

open, flat

closed

closed, flat closed, hierarchical




L

model download
software development

data and simulation center
community

science plan
compedium of knowledge

Y
,"
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VAl fakeaway's




/1 here are the 3 main thoughts to
take away from this presentation...




innovation by tfaking advantage of the
global shifts in demographics, the desire
for engagement and the emergence of
collaborative technology

/1 NASA has an opportunity to catalyze




than just education outreach; it is a
way to help with some of NASA's

most pressing challenges

/1 participatory exploration is more




participatory exploration can be
implemented by creat

contribution systems; 1

applied to more than |

projects

INng user
NIS can be
ust software




how will you contribute fo...




the future of space exploration ¢
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Want to use this presentation?

you are free to share (copy, distribute, tfransmit this work)
and to remix (adapt the work), under the guidelines listed here:

http://www.jsc.nasa.gov/policies.html#Guidelines

If you have any feedback, please feel free to email the author
or share it in the comments at slideshare.net



